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As part of our continuing study of electron-
capture delayed fission (ECDF) in the neutron
deficient actinides, we measured the delayed
fission properties of 244Es.  We tried to study this
nuclide previously using the 233U(15N,4n)244Es
reaction, but only saw two delayed fission events
during the course of the experiment, indicating
that the cross section was on the order of 50 nb.
This time we chose the 237Np(12C,5n)244Es reaction,
which was supposed to have a production cross
section on the order of 1 µb.1  The 88-Inch
Cyclotron supplied the 81-MeV (on target) 12C
beam.

Reaction products were swept from the target
chamber using a He/KCl gas-jet, and were
transported via a capillary to our rotating wheel
detection system.  Collected samples were
stepped every 30 seconds between six pairs of
solid state particle detectors in order to look for
alpha particles and fission fragments.

In order to determine the probability of delayed
fission (PDF) one must compare the total number
of electron-capture (EC) events to the number of
delayed fission events.  Even though 244Es has a
small alpha branch on the order of 4%, we did not
see any alpha particles attributed to 244Es.2  In
order to determine the total number of EC events,
we instead measured the alpha decay of 244Cf, its
EC daughter.  Based on the 244Cf alpha decay we
measured a production cross section of 0.5+0.2 µb
for 244Es.

A total of 14 coincident fission pairs were
detected during the course of the experiment.
This resulted in a PDF of (6.4+3.8)x10-4, which is
consistent with a previously reported value
estimated to be on the order of 10-4.3  The average
pre-neutron total kinetic energy (TKE) for fission
of 244Cf was 209+15 MeV.  Within error, this value
agrees with the predictions of 193 MeV and 190
MeV made by Unik and Viola respectively.4,6  The
fission mass-yield distribution is asymmetric as

expected for this region.5  Fig. 1 shows the pre-
neutron TKE distribution for the 14 coincident
fission events.
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Fig. 1. Pre-neutron TKE distribution for fission of
244Cf.


